














?????????????? (WDM: Wavelength Division Multiplexing)???????
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? 2.1: OOK?????????
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??????????????????????????????? (TDM: Time Division
Multiplexing)??????????????? OTDM???????????????
?????????????????????????????????????
























































































???????????????????????????????? (SPM: Self Phase







???????? (pump)??????????????? (idler)??????? 2.4??
???????????? 2.4??? (a)?????????? (b)??????????
??????







fidler = 2fpump   fsignal (2.1)
?????????????????????????????????? fsignal?fpump1
?fpump2?fidler???????????????????????????????





fijk = fi? fj? fk (2.3)
???????????????????????? [11]?





































fidler1 = 2fpump   fsignal1 (2.5)
N > 1??
fidlerN = 2fpump   fsignalN (2.6)
















fidler2 fidler3 fidler2N-4 fidler2N-3 fidler2N-2 fidler2N-1
signal








fidler1 = 2fpump1   fsignal (2.8)
N>=2??
fidler(2N 2) = fpumpN   fpump1 + fsignal (2.9)



































































f f1 2 3 4
? 2.8: ?????????WDM-to-OTDM?????





fZDW? = 2f2   f1 (2.11)
fZDW? = 2f3   f4 (2.12)
































































?????? f3???????????? f8?????????? f6????????
?????????????????????????????????????? (f4)
??????OTDM1???????????? f2?????????? f3???? f6






f4? = 2f3   f2 (2.13)
f4? = 2f6   f8 (2.14)
f5 = f6 + f2   f3 (2.15)
f5 = f3 + f8   f6 (2.16)
??? f1???????????? f3??? f6??? f8?????????????
???????????????????? f7???????????? f3??? f6?
?? f2????????????????????????????????????
???? f3????? f6?????????????????????? f5????














































































































































































???? [12]??????????????? (DSF: Dispersion shifter fiber)??????



















NRZ-OOK1 NRZ-OOK2 RZ-CLOCK1 RZ-CLOCK2





























?????????????? 3.10?? OTDM????????? CH1?? CH2??
????????????????????????????????
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? 3.2: ?? 1546.12nm????????????????












? 3.3: ?? 1558.92nm????????????????

























































? 3.7: ????? OTDM?????????????
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? 3.2: ??????????? [ps]










































































































































































































































? 3.17: EDFA=22dBm??????? (a)????? (b)?????????
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? 3.18: EDFA=23dBm??????? (a)????? (b)?????????













? 3.19: EDFA=24dBm??????? (a)????? (b)?????????







































????? back-to-back?????????????? 22dBm?? BER=10 9????
??????????  3??????? 23dBm????????????  2.8???
???? 24dBm????????????  1.9??????? 25dBm???????
????? 1.7?????????????????????????????????









NRZ-OOK1 NRZ-OOK2 RZ-CLOCK1 RZ-CLOCK2
1546.12nm 1558.92nm 1549.32nm 1555.72nm
? 3.22: NRZ-OOK?????????????????????????????



























? 3.23: 2??? NRZ-OOK??????
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? 3.24: ???? 2??? NRZ-OOK????????












? 3.25: ??????? 2???????????????????????









? 3.26: ???? 500m??????????????????????
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? 3.27: ???? 500m??????????????????????





























NRZ-OOK1 NRZ-OOK2 RZ-CLOCK1 RZ-CLOCK2













???? (2.13)??? (2.16)????????? 1550.92nm??? 1554.12???OTDM
?????????????????? 2?????????????????????
?????????WDM-to-Multi-OTDM?????????????









? 4.2: 2??? NRZ-OOK??????




































? 4.5: ????? OTDM?? 1???????????














































f ? = c
 103 (5.1)
???? ??? [nm]?f???? [THz]?c???? (2.99792458108[m/s])?????
(5.1)?? (2.1)?(2.2)?????????????????
fZDW1 = 2? f2   f1 (5.2)
= 2 c
2  103  
c
1  103 (5.3)
fZDW2 = 2? f2   f1 (5.4)
= 2 c
4  103  
c
5  103 (5.5)
? 5.1????????????? (5.3)?(5.5)??????????????????
???????????????
fZDW1 = fZDW2 = f3 = 1552:533nm (5.6)
????????????????
fZDW1 = f3 = 1552:48nm (5.7)
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